A previously proposed model for the nucleon-nucleon interaction consists of the potential yielded by the symmetrical pseudoscalar theory with pseudoscalar coupling, calculated to the fourth ordef in the coupling constant and cut off by a hard sphere repulsion. Further calculations relating to the low energy properties of this potential have been carried out in which the effect of variation's in the magnitude of the fourth order term is considered.
I. INTRODUCTION
It has been remarked by several authors, with reference to the nuclear forces yielded by the symmetrical pseudoscalar theory with pseudoscalar coupling, that the contribution of fourth order in 'the coupling constant may equal or outweigh that of second order at lo~ energies. l-6 It has been suggested, furthermore, that terms of higher order than the fourth may be neglected at distances larger than 0. 5 x lo-1 3 em. 7 These conside~ations have led to a model of the nucleon-nucleon interaction consisting of the sum of the second and fourth order potentials from the pseudoscalar theory, cut off in an arbitrary manner at a distance of the order of 0. 5 x 10..:13 em.
The ~roperties of this pote~tial have been examined on the assumption of a hard sphere cutoff and are in good agreement with experiment. 8, 9 The bearing of the comparison with experiment on the status of the pseudoscalar theory is not clear, however, for the model is arbitrary in several respects.
In addition to the freedom in choice of a cutoff, the weight of the fourth relative to the second order potential is modified to an unknow~ degree by Lamb shift terms occurring in all higher orders. 10 It is the purpose of the present note to consider the effect of this modification on the low energy constants.
As in earlier calculations, the potential :will be 'cut off by a hard sphere repulsion representing the effects of nucleon structure at low energies. 11
The discussion will be based on a nonrelativi!?tic calculation of the interaction. At nonrelativistic epergies the pseudoscalar coupling takes the form
( 1 ) \.
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The gradient term in ( l) leads to the familiar se<;:ond order result, 2 2 and the pair term, g <!> /2m, to the fourth order potential,
A parameter a. will be introduced to describe variations in the ratio V(Z): V( 4 ). The potential to be examined is then
The fourth order term behaves as a l/r 3 potential in the region of interest, for the contemplated cutoff distance of 0. 5 x 10-13 em. is less than 1/21-.1. and K 1 (2tJ.r) -l/2~-.~.r if 2tJ.r < l. For distances less tha.n 1/tJ.. y(Z) is dominated by its l/r3 tensor component. Thus the combination, v( 2 ) + a y(4), may be simply described with respect to its low energy properties as a ljr3 potential with a tensor component whose relative weight.is specified by a.
This description depends for its validity on the fact that the principal contributions come from distances close to the cutoff radi.us because of the highly singular nature of the potential. For the same reason the effective range of the interaction is determined by r 0 , rather than by l/tJ. or l/2~-.~.. The volume of potential contained in the tail of y(Z) is relatively small, and can be effective only at higher energies through the excitation of P and D waves.
II. CALCULATION OF THE LOW ENERGY CONSTANTS
The properties of the p·otential (2) have been studied for two cases: a = 1, corre spending to the perturbation treatment of the pair force; and a= 1/4, representing an arbitrarily chosen diminution in y(4). In each case the coupling constant was varied to secure the best overall agreement of the effective ranges with observation.
The wave functions were obtained by integrating inward from large r, starting at 5. 6 x Io-13 em. with initial values taken from-·asymptotic expressions ,corresponding to the observed deuteron binding energy or singlet scattering .. . 61
. 40 Table I : The low energy constants calculated from the potential (2) for two values of a. The third column lists the observed values. Distances are in units of lo-13 em.
